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Why research? 

 
 
For an engineering field to be taken seriously amongst other 
engineering disciplines, (Valedri & Davidz, 2007): 

–  it must have a solid theoretical basis that  
–  underpins the system engineering methods and processes as valid 

and consistent.  
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What is research? 

•  Research consists of a whole  
continuum of research designs that  
cover a spectrum from (Marais 2012): 
–  the soft science to that of  
–  the hard sciences.  

•  It is a human activity to gain knowledge about our world 

•  It is one of the ways in gaining knowledge about our world 
with a rigid skeptical criticizing function associated with it 

•  It has a proven method (Scientific Method) 
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How to do research? 

•  We already know from various researchers  
that it is difficult to do research in systems  
engineering  

(Rhodes & Valderi 2007) (Valderi & Davidz 2009) (Sparrius 2011). 

•  Do you follow the methods of the hard sciences or that of the 
soft sciences, in other words, 
–  Is systems engineering a hard engineering discipline or is it a 

management discipline? 



2013 INCOSE SA Conference  page 5 

Put your 
logo 
here 

Research in Systems 
Engineering 

•  Systems engineering has many 
facets and to choose only one 
type of research design is naïve 
and problematic.  

•  A necessity for hybrid research 
methods in systems engineering 
exists (Rhodes & Valderi 2007).  
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New frontier 

 
 
 
 
Valderi & Davidz (2009) states that  empirical  research in 
systems engineering is a new frontier with many challenges 
that includes: 

–  Conducting the empirical research in the field.  
–  Threats to validity associated with data collection.  
–  Considering empirical mixed-methods research.  
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What mindset is 
required? 

•  Systems Engineering requires a post-modernistic mindset in 
which the measurements are defined relative to the subject 
under investigation.  
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Classification of Systems 
Engineering Research 

An academic research programme for systems 
engineering in South Africa needs a 
classification in terms of the National Research 
Foundation’s (NRF) framework for evaluating 
research output.  
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Classification of Systems 
Engineering Research 



2013 INCOSE SA Conference  page 10 

Put your 
logo 
here 

Research Areas 
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Systems Praxis 
Framework 
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Systems Praxis 
Framework 
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Research Method Used 

•  Structuralist philosophy of science 
(Balzer, Moulines & Sneed, 1987)  

•  Not to be confused with structuralism  

•  It is the method used by Nobel Prize winners since 1970’s 
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Formal Theory 
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Systems 
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SEMBASE 



2013 INCOSE SA Conference  page 19 

Put your 
logo 
here 

SEMBASE 



2013 INCOSE SA Conference  page 20 

Put your 
logo 
here 

Semantic of theory 



2013 INCOSE SA Conference  page 21 

Put your 
logo 
here 

Semantic of theory 
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In summary 

•  A framework is proposed to perform systems engineering 
research within South Africa.  

•  Within the reference of the National Research Foundation 
(NRF) classification of research, Systems Engineering is 
classified within: 
–  Specific Scientific Domain of Engineering,  
–  Main research Field of Operational Research.  

•  Four categories for systems engineering research in South 
Africa: 
–  Formal Theories for Systems Engineering,  
–  Tools for Systems Engineering,  
–  Processes for Systems Engineering (Standardised behaviour) and  
–  Systems Engineering Applications.  
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Thank you! 


